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(54) MANUFACTURE OF SEMICONDUCTOR SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently manufacture a 
substrate by ensuring its quality, by estimating the 
thickness of the substrate formed in a film forming step, and 
monitoring an operating state of a predetermined etching 
facility based on the estimated thickness and an etching 
ending time obtained from the etching equipment. 
SOLUTION: The method for manufacturing a semiconductor 
substrate comprises a film forming step 1 02. a formed film 
thickness measuring step, and a lithography step having an 
etching step 107. Further, a film thickness of one substrate 
1 or a unit of a plurality of the substrates formed in the 
step 102 is estimated by using a desired predictive 
algorithm indicating an change in the lapse of time from 
discrete film thickness measurement data for the substrate 
obtained in the measuring step. The substrate is 
manufactured with an etching equipment monitoring step for 
monitoring an operating state of the equipment based on 
the thickness at each estimated unit of the substrate and 
an etching finishing time obtained from the equipment in the 
step 107. 
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T;U=ri;XA€:ffll^-C«!rlBti£]gXS-efiSj!i3n**a|» lO 

ifi&im^ b *stc L -c^^©x -y^-iy i^mm<Dm'^ 
t^sstar-sx V 5^>i^iS!^K«xgi*wi/T*» 

ISliS-r iCb i ^ •5¥«**»«©SBi;? 

[f»*]S3] «rf3x^»?->i^^<imixgjc*5i»r. m 

<!: i t S WJjtS 1 S few 2 f E«8<D*««:S«®«t 

©M/f^sdS-r^.fiS^MJsa'jsxgi, mmm^TMx 
wwm^vxommifjimmm'&T'-^ic^ux. m 

ra$ttcD^^^^b«:S^<ffijE«:]^LTI9iBfiSISXS 50 
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cmW-b fiiiex -y 9^ > ^XIKCfc W SffSCDx 5^ > 
^«3&i^ffif«$ ni>x y 9^ > i^^7B$rai *StC LTfe 
p;fScDx yiSiiOliif'PK^J^S^-r-Sx ^> 
^m^^TMb^M L r*2l{*S^?rMj§f -5 C i 4# 

CW*Ji5 ] HtflBX^; ^>d7'^«lltixfi(ctei,^-c. 

[«*^6 ] mriBx 9^>i^s:ffl^ixg(c*ji,^-r. §t 
S©x y 9^ > e'Srii©SM'P«<tS«r « X 9^ > e/jlgE* . 
c©x -y > y-c«ra L//cm;^) i B$r^ i®a^K:<fc o 

m^i^m^x.'j^:ym.mmicLwx.^^^x. m 

S© X -y > i^^ti©i!)('pm^?&^ U , -e- ©iS:fii©Sii 
{■WjSg*5'gffiSt|l*M^fccb*ijaii34afci©^«:«, ffe© 
X 9^ > i'SliK^M*^ O #^ i J: ^ tcjg^r -5. C i 
*#®iT*»^ 1 SfcB2 *fc«4K4S©*®»S 

ffi©$Sji:^rfc 

f sis^s 1 *fcK2 *fc«4ia«©*3»;i*s«©S{ji 

m^m^ } B?tBX"v 9^>i'S:«^IXfitC*il,^T. BFf 

5e©x -y > i'ta{i©tM'Pti^sg*M« L . *©sit®a 
^<*»«©i!{3i:^ft. 

[if*^ 1 0 ] itflBx -y g^>^^<imixfiK:fct»r. 

m><.-^t>^xx.v^>ifmm<oM >^i->:x.^n^ c b 

ic^^x^0^x.v^> ifTMiiC fcW •S*jea©^i)«: 

m^'mticb'knmb-ri,*^^ i ttatz ^imt 

4 l2tS©¥^(*»®©iSj^:&S, 

[ff^Jii 1 ] mm-y^>ifmmmmMK.isi.^x, 
-^'k^w.Ltn mffm^m^x i » -s c t ^mm ufcm 

ffl)-r 4 C i i -r ■SIS*^ 1 * /c« 2 S /c« 4 iB*8 
©iJ£3f{*SS©^*^. 

^innm 1 2 ] ktibx ?->i/sfiigtaxg«:*ji>T. 
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[000 1] 16 
[0002] 

*nx!fe©*^lBte»«:S-:Ji,»r. SfficDS^ate-'^-^y- ,20. 
?> n * J: ^ {c % -3 fc. 

[0 00 3 ] 31«©fiS«X^i-C«^KI|ii U-C<73t/.l,i 

■7^>yM*MSl/. D"?i«©fil^i, x-^5^>i/e{itt 
ei©^5e-C*S C i ©5IS!<&tf ^ . C © cfc ^ i^t^SB. 

-5 x>'^©figt^?:±^t)r tT*>n €>/c*«:^Stt** L 
<S{t$Hi^cl>SEfflT. -C#S7^W«^< c©J:^Ji 

[0004] 
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-5 ^ ;i-C. ( 1 - 2 ) X ^>ifWLm<Dmi^ 

ate^N-7y-i»4'i;x>'>itS(Stcia^L/r-^i.:&ffii. I 
( 2 - 1 ) m^xmxwM ? n/cMJi* -i? X7>s-ciii5£ j 

L/. ( 2 - 2 ) ^©flg/P(C^t>-1f /cx ^> i/^il©il I 
7 y - $ ^ X 5^ > ^^ig«©ifi{m^€r#ZttCI,^tl I 

[0 00 51 MmatfmjMX'kt. nmo) 1 0 %^~- \ 
#fiEL. tfci^fikm<ommm^^, ^©5^©slp . 

K-'gaibT«. s^micmnmtj:, ^tihm&'^s. i 

4i§*?-2>^^nci^. c©/cit>K:j:0^t<>ljfi,©'Kg8% 
W-r J: ^ «:Bl!{^'a©SSi-?&tf ^ C <*:«T*;Q:*'-p/c. 
[ 0 0 0 8 ] HtC^'O 42X©lfi|S*t6l±3 -B-CJ?) < |«© 

i&O lca«*<gT3-B--S/<:W©^Stl*i^D?ci#iC«, r! 
«. :fcB©:^AD^7bS»a^S6*g®3*:*a»JB'&«:SJJg 

ti-r ^ <*: aKfift^i^ji-r ^ c i *i-c » t^, mmmm \ 

*i. S«:^©^igJ^ge#*JJ|Jit?#6n°agffiS*-^ 

±©*ttjj6*i®€i/-c¥^»#*S!W7t>nT#rviS© 

^. ±«:ai-5/cWfl*^«:iEbi,». ap^. ^Xll-C© 
MJ? ^ix-^5^>i/B5r©MJ*^©«S*± 

[0 007 ] i C^f . i:fBU/cJ;'5K:p°nKffitt>&|^± 
XK> 5t<±. S ji^a©ttfPW/^?:iE U < iS^-C€r ^ C 

ia«(jJ|g©S6f¥«,^<!:#t«:. B7©xat:-9y£3n?.® 
«®.*iEo<iGa-r-2)fcs:)K:. -fri-^ss, 

Mx*;U=t^«. hJl/©tl^&t'i(i«ffi|g3tiT 

ttum^xibh, mr>xv^-mmmi3:<o\tx.v^>ifm 



5 

c t ■x:h^i)\ iSi?.'^ 1 ^ 1 tSi;4*IS-r •5.t>W-r'« 
[0 00 8 ] C(Dfcis?)«:it-^K;x ?->i/g:iicDg:S« 

^x-:;f^>t^X^CD^o-feX-7-y>;SrlE< iSiii^ 
tf-v-y>4)Eja-r5C itches. fci^tfS^'JavS 

•rSx-s^^-^i'Xje-riJ, :t--'-?x-^^>e^S©>i'nH2 

;^v-y>^;^^<i§:S-rs> •r^ct>■^:^^^CJ^-->'^'x 

(c, ffitax?I©7-cn2X^-iP>?:#M^«:$^i,»ib<Dic^ 
Sb?twnm>w^cij. cn«:cfco-ci!t»x^(D*^tt 

[0009] JW±(Dcfc '^(C^tf 

I c (*aiiifS) ©sj^xiirw, x ^^i^gjii 

^^{l©tgi:©. ^C»»<l^©t4tg^tt{Cj;SX 

[0010] *:^i8©i6«jtt. ±Mmmi:mrk-r-^< . 
««K©iSi^ I c («aiEiss) ^©i|i^ft^B"B*»^/c 
^l^)©^^^^^^^«^s?:„°„e;£^lisofc±-c, 5?s^a<s!jS-r 

i/g:«^s3j&^<iw©ii^^a-r*¥«<*»g© 

[0 0 1 1 ] 
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iii^-r s RKMUJii'i^xfi i , tfri B^sx?i-c»M*if!S; 
>*?KfiX-r -sx 9^ > {fxm^m-r^ vif^v -t 

•rBiTSi©i^i«r ji/=r XA*mt>r«rtafiSMxsr-^is 

1 tesu < »iigi+j?©¥{iie{cfcit-5. 
isji^ni^u. Wissnfci|i^<$sts©W4«©]^ 

id imrtax i/xm«:*iWSBFf^©x 9^>i''^H*. 
e iRf# 3 ti 2. X ^ > yi^T^ra <!: *S<c L r ^^© 

X -y g^> 4^i§«©!i6{i:m^?:ll?a-r-5x 

mm±icmm^mmt -s^Mxg i . te^gjgxgfc j: »3 

Jim i , mmmmjim-cmm^^fSim s nA:^is;<*atg*3 
ISA 3 ^SMtc *t L r ^• - > * ffj ^-r X y 5^ > 

x?f*le.m^#st^-5^^^^:s^5{c>^^L-c©i§ft!5W^cMJ? 

rt©5}-^^'fe^*r©KllitSSBx ^>ifTMicis»^ 
5£©x V 5^ > i^ii*^ 3 X -V 9- > ifmr B# 
[ffl i LrKflif^©x V > j'S:<i©I!if'PttM?r^ 

fit- s X V 9^ > i^«^ixs t^m Lxmmw&^R^ 

[0012] *fc^:^Bji3:. mti^wm^comtysm 
{c*jw*i(riax i/igfflssstaxetcfcc^-c, friEgf 

a©^TJU=f XA^rit-ttr^UrfV Xa-C$)-5. C i * 
#S*i-r-5. ^fc^^Hjij. SJa¥«i*««©S{i§:)?^ 
«c*jl-t2)l5ia^®X^», ^ffismi^^w-rsc 

fiSMxg*w-rsci*![$ati-r.5, fifc^mmu. m 
40 ie^|i«#S^©«jt:5i£«:fcit-2>mriefiSMXs«. cv 

D^MXfi^WT-SCi^miT-S. 

fiSMxgi. mimj:mi<cj:*)mmifi:^^^ f f >5'e£ 

r $ - > ^jgfiSf s X d/xs*«-r ^ 'J V i'^ 

7^xet. friBfias®iiffln:txs3«p6K»sn4ii^ 

50 {*S««:*fLr©SBU{Wtt]^«l3e7="4'«:3J*L/r. 8? 



7 

iefi5K^g*>e>^§p>tl•5x-'^•^. $ v>i/icmLfcmt)t 

^ i Bifiex ifjMVi^vi ^mm<os. v^>ifWL 

CO 0 1 3 ] *fc*j%Bj«, syfeif^«^t»«©SJi:;^« 

mm*>h. ±MiSMm^m<om<r>m&i'^ x-j^vi^^ flic 
[0014] S!ffB^i^«<*a«©^jg:&^ 2Q 

ji^^cPai|!i-c®MJ¥«:>PtL-c, Biris^sisn/ciuxig® 
ra(i©^«c^xg-c^M3n-5^»«ts 1 tfc^L < 
■r-s. 

[0015] ajfc^^B^ii, HoiB4^«(*Stg©Siji:«f;a 
«:*ji:^4fIf3x,^>i^<iffitaxg{c*Jt,»r. gfS© 

S«©$S3i:&ffi«:4BWSI5f3x „ ?^>i/t9:«S£mx^«: 
i^iSS^. C©x.^3^>yrffiffiL./cm^l<tB#rai©« 

l?fe*^t*s«©SJi:&SK:*jwSHfriBx 4o 
!?9^>i!^g:ffi^xfM(ctei,ir. ^S©x->3^>>^(i 
®iftfm,®^simb. -^©^ffioiijfmi^T&seaffis* 

*^^Bj{i. fluiB*^(*Sffi©SSjS:^&{£:4BWaBuiexri. 

^vi'a^saaxgKfciir, fr3e©x-^5^>e/sii© 

l(rgB*a»»««©S!!ig:J5;^«:*jt:f ii9iax ^i^ifmm 
!Kaxs«c*ii»-c. ^3e©xv^>*fs9!<i©aM^tfc®% so 
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^W^^^Bb. c©^^»3Jc^t)-«±-rx-^g^>>^^« 
© ^ > :^ > ;^ * tT '5 c <t tc J: o r * i: S X V 5^ > y X 
fl(c*it:fe^S©^Jiij«:^t>-(*-c. c©xyf->i^x 

fi{c,m< x^©»i©2©^«!i*?ffi-r set ^mWit-ir 

So 

[0016] s?t2|£#g§B». «riB¥»fl®«©is!3i:&ffi 

SfJIBx -J >^g;«^!axflK:tetir. JSSS 
ti^jgJI*!. x-j,5^>i>'iaffl«:*jl:f^,Ste.'-?5>-;S!«: 

«, x-^g^>4^s:ti©ae^s^p<-^r;S:^tilb. flfH* 
SCi^ii^Sii-r-S. */c:*:^H^«, |5iBi^*i*S«© 

Si3g:)&:feK*$wsmriax i/s:{iiimxsfc*$i,^ 

mt^^i>xwmmm\^. c©STbl,>RSM^(i©ali>'^•^ 

CO 0 1 7 ] i:jL±.mmLtcx^ic, ttriai«R£(cj:n«. 
X > e/ig!^i©^stfc^?riESi{cffl}i^ i>ct tmm 

t?**). (SI®XSiX'^5=^>«fXS<b*jlCTM>n°DS 

©p'i«€:ia)±-r-5C<!:*i-C'#S. S/cfilB*8fiS«:J:n 
tf. X"^5^>;!/K<«©ttf^i^^?:iEb<ffia-rSfc«) 

i ft * ^ ©*«#& t/ i^iC » C <t * * tc fe^e, 

■r . •^{C X y > i/^«® SJifPttlSAJiE L < ffiJi-r -5 C 

[0018] 

m<omM(oBmicr)\.^xm^m\.^xmR-t^. ^r. 
:^£»?gfc(ss^^i^<*lS^^©s^Jixa© ^ % . nrxet?* 

':>l>X<DlS.mJM*)i:^J-i y ^XmiPhUZm 1 ©jfe^® 
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c 0 0 1 9 ] ^iesgi8jgfiKxs«. m&'yx.j^ msL 

«) (,mbx::^^<-j ^jt%m^m mm^t^-r) tCct-^-cA 
1. cr. w, Mom<D^mmmimis.-r^:^j^-j^is. 

B. 06«:^-rJ:^«:. j!{jSS«3>H3-56 1 3<k 

^^{i=>>ha-7 6 13, «ISS!<i3> 1 
5. *iJ:W«S^«rJ>ha-^6 1 2*SWU. * 
b>7-^6 0 im«l$nfciS«l¥3>ha-^6 1 1 

■C*2>. B|l%. mmmiMX 0 3iC*st,>-CJ8liaj^^ 

■So ) rs>Jg3nfc^s#gx^n;fciSD°D■^'x^^^fc«^^5 
1 ^/M.-c^Mx^m#-fS6 5 1 vcmif^xi-fcwm- 

CPU-C«fiSiStl/cRSMX?M^m#e6 5 1 B. m 

JWJSxgi 0 3-caij5£§nt:iati#ia6 5 ejcistts 
utmmimox. x^N-v^i^Mxg-cssMsnfc^is 

0) . 

[0020] VVif'yy -( JMit. JltBX^^• v d?^X 

gi 0 4-c^^ft§ti/cU-:^x \'iC)(ii,x-7:^i^tcmfS.^ 
S3fce^-r.SS*X|I 1 0 5 ISSTfeXg 1 0 5r-s 
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r -e-cTo^^?: X t; 9^ > i^ttix-r ^ x ^ 5^ > ^jm 

1 0 7 i , tex •:; i/'Xfl 1 0 7 fx ^>i/';0ii!^7 

s uv'^'. vmrnxM 1 0 9 (t-citfissn. mmmic^m 

liODfiB^>'N'^f->*l?gfi£$nS. x-y^ve'X?!! 0 7 
3. 62 5ix->5^>i/i^,^*^$6 2 4> 6 2 4' i 

-•7 6 2 2 *W■ri)K^^■•i7X>'^^ Jj-S -^x/N?:aj3t-r 
•5ieSl^ii<b. Cfl^^^^«rJ>ha-^6 2 3> 6 

2 5. teJ:a1S3Mgli3> 2 2«rfljePL/, 

•y h'7-e'6 0 1 fCigil$nfcS#gf3> 6 2 

1 ^ISSJlSiJSXS 1 0 8B. ilt«f^ 

■rJ;5«:x >5^>i/XSl 0 7*ie>3iaaJterafS (n-^ h 

X 1 t5j©^u°a'i'x/N*/cB3^5 --^x^-^*? 
20 »#lX64a-C. C©iSla'!7x.>^*/cB^^5-■i;xy^«:Jg 

fiS§ti/c#JlPI)K*turx-^g^>i/^n/cjSMJ¥*. * 

'^;x/^|^3©^^&^>$^f)Tx v^>ifi:mBM<D&wsm 

t LtrgiJ^U. C<Di'J^$tifcSp°p'i»xyNS/c«3^'S - 
■i>x>'^B^i;=;^ hiHJgtXS l o 9K:M3n.2>xs-c* 
5, IP%> SUS/PtJ^X^ 1 0 8 tCfcCi-TM^Sla (0 

«C. S«S¥=i> 2 1 teJ:0'*f h ■7-i'6 0 

30 l^:rtLXx-v9-> i^Xfi^I^lg 6 6 1 (rCmi hntc 

lett^se 6 7«:^MJs*is^»7=-iS'<tLrati3n 

•5. *U-C. CPU-C«fS$tifcx>9^>i/XSl£ta^ 

©6 6 IB, mmmmmrm. i o B'-ciffj^^n-riBtif^ 

©8 6 7K;fett$tl/cS!i^^l•^'x^^S/cB^'5 -•j7Xy>S 

fait#S6 6 2«:t^3ti/cD°DW*ilS7^ 

- tJf <t#Mtt$S L/T . X > d^X^-Cx y ^ > n 
11). 

40 [002 1 ] mmi-^TM 1 0 3 -CB, f ^^X 
fi 1 0 2 {c*^l,i-cSifo't7x.'^S/cBp°DM«Sffl©^^ " 

'^;xy^5:i{MLt^;^>'^• if^SJ: 'JfiS^snfc^BM© 

agrii3>hD-v6 1 5^*^bTtifiS?n.2.. ) 
^^xmm:mn^<o§k'^'^mt Lr'i7xy>rt(D^^5jfc# 

a (gifie) ». Sia'>x/>;^{cii*s-r5i^i4*» 

50 *a.6©-C. #^i!ttStl,>«S»!W<ia^<craK (o^, h 



(7) 

XI 

mmm.TM. 1 0 3{cte(,ir#)iM<DM/f*5^a§n/cia 

3. 6 1 4^die«R£3nS. ) -C»^*affi^S*aS 

ay^-^^osi^s^t^t^yci^a (%) ijxy^-^i!^ 
jseoffiT (%) i®Rn^*7nu/fcig-r*^. a^cD;:^ 20 

2 (c 2 0 1 -C^nl" J: 5 (c 2/ h cD^^^{c*f Lrigt 

[oo22]<bc6T> LSI ±<Dmtm\iW^r?>^ 

mfj:mmn^(D^mi^(DmfS.iat. #<2:^6 - e 0 3 9 

M'&(Dmmmtim 2 tc 2 0 2 1? n^t- -5 < 

S 0 J: S fiSM3ia©{aT*«SM a ^^-r S C i tc 40 
[002 3] fitot. mm<D^miCi5l,iXit, ±§iOfc 

ip< MJiS'j^xs 1 0 s'kmrthmism^mm. me 
«:5^-r«i3is:«3> hp-^e 1 bmi:mLxmm$ti 
i>. ) «, ;<^^•■-'^fiSJgxlll 0 2^r||^f•r•5;^''^•-^^^ 

B'raopaiiB-cJS*Kenfclija'?x-'xsyk«4«'5 — i;x 5b 
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a $ n/csSn^D-t; x-'N i fcit f 5 - 0 x>'NS©#;iiiM© 

6 1 1 *J«t:CJf4^ y h 7-4^ 6 0 1 =&/MyrSEJaiSSm 

^ig6 5 1 ccgt^/?,*TfciBis^s6 5 6i,cmm^^m 
r-^t Lx^m-r^. y^j^ v ^\mjM 1 0 2 ^jpff 

fh:^'^v^mmLm%. iSa-^xyNSfc^^^s— i;x 

-'^«©#)l?fM©fli;lf-*- 5'©ig^*. ^/?a'JS^M*^ 
6ii:ss/c«tSMxiiM^i#S6 5 1 *iieit#@6 5 e 

1fif;>U^tcL>X if- V h C-i'e 0 l*sJ:0'SfiSSP3> h 
r) . c©f#p,n/cJii)Sf'-f ©*Sl^k;St,>T:Mi?=&9i 

-3TtAl-»tHL©)gJ?©fl^?:EI3CC3 0 1 T^'T.fc'^ 
«c:. ±TStl?riS»3iML/ft:fc©«:^.S,Ci*it?#^., E3 

s^a•^»xy^©|gll^ {%) t^~¥v h©?Bttf«^{c*ns 

f s^-y.;, h-cr^^L/cascm;':*! (%) <i:©H#* 

tc®ffiiL'-Cl>SJS^-C*o-C*>. M8^clHl!Kt©M/|f©ft^ 

Sil6m?r^Wt:©WKnc[51|S©^#$UW{Cj:S/cif>. 

c»/d§ns«B''p"fxyN©ja;p«^«ii/Tost,\ ^<Dm 

{0 02 4] C©J;'5«:x-^g=->i/xSl 0 7 4lltf-r 
6 2 3*Jj:C>*x^;g^>c?'i^d5^:i$6 2 4^*iP>^RS3 

n2>, ) J«/i*^*^f5H-c^s{l-r*^^^fa•5x^^©s 
a^jf-pfcMfDOxy^^r^^a-rscttc&s. -e©?*^ 

&i:imi3X&miyXi>i>cticm<DX, X.vf>if 

[0025) sfc^;s«x?i 1 0 3 ^mit^mmm 

icitk(om&) xmmi>cticX':,xm^ri>mmitj: 

i^^m^tmmxtmiyctK.^-yxm^irhmmits: 
ymmm^tht. ioi-©'?x>'>-ctf*5n-5ic>^c 
i«?&t'#T?*s. U'^xc<DX'^tmmmts.T''-^(o 
mwi5mx\t, xv^^ifmrn mm) (omtwim^m 

[0026] -€-C-C. fi£SX1i 1 0 2tCOCir«@6{C 

;^^s9 5»jiEigxg) io2r». m^^mitwmms=i 
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76 11 iftUX, XJ<.v ^lSMlJim\%i^7.7-UQb 

(0 0 2 8 ] MfClsJHqf -Si. rSffiSISgiaaKlffi^ 
-■76 1 3*^e>^-C^iii¥3> 6 1 l*i<fciyf;^ 

h«7-e'6o i=&/M/rfiHgxffiiita^ia6 5 itca 

.HSSn-Ci,»^). Mtc. Sift'^x-'N©! D«:*fjt.3ii-t:>^ 
-e^ 3 > 5r{c*$t:f -5 =j y ^ - 4i ©5S^^»i-t>J&S 
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itc<b'©MM«:^«:-:)i^r©3fiEocoi,^rib, M3Six<®3 
>ha-^6 1 3*>6?e-rs;(ief=i> hci-76 i i4b 

[0 02 9 1 ^^^-:p-c, cpuA^eflifiSsn^tjjsi*;??" 
10 i>mm<DTi[m (.^mmB.xm-\-i&-~msmc its?© 

«e) -Cfe#m6nfcK,Pp-j;xMS;/cB:S^5->i;x>'N« 

<D^mmm:<omm'f- ^ t . leti^g? 6 5 4 (ctss^^ n' 

mi3)m!n^^^^nwi i-© n -fe ^ ) 
i. fBti^@6 5 5«:ts^3nrti^,Mii&frffl. mmk 
Wi tcomm^'smm^- ^ t . tm^me 5 3 io^m 

m-pmmm<Di' v-~~>-tfmm. ^mtsfx 
i'©MjS«^Mf=^-f itcac^r. ^^mmmimfA 

20. (DmmWimt(om<>cisi-t^:x.j-i ^f^|ii9:ffl|-ci!?„°D'i;x 

c ©i'pfis 3 tifcimmmmt<D^7'}i^ t mmcommxm 
(Dmmr'- ^ t i<cm\.^xmmmym.mc fcw siSn°o -t; x ^ 

1 *3t{i2«^S©^{4S©Ma'>xyN|^©^?&4i#j& 

"r-^tLx^mti^. c©<fc^ic, tmmm^-nm 
^^-me 5 7«. #K:^3g*5ii3iffl7^-<s'<t®fiS^^^ 

30 ©3^^B$^:0>P>©»JlB$ra X^{lat!tl^*fc«:^>'^• 

:'j<b^^ra©«:»<ii) ic.to^'-y -;' h©rWfi©iaK 

mm^=i ';^-$©aiSS9©^ig«:s<->■rSp°D■l?x>'^ 
«:*fL/rfiR|g§*i-&fiS^/?^^k©*f^;i/*f^fiSL/. c 
©f^^s n/cfigMHi/i^jt©*7';uiBffM©i8ii'g-ctfe# 

SI 6 n/c$!iD°n'5 X/^ S /c« ^ 5 - -i; X -'^S©^»)S© 

JS/lf'- f t«:Sur(BJlS'l^ra{c*$WSS3a'>xy># 
•40 ©^ift-f x>^^^©9■:f^J?:^a?)rfiSM^ nfcffiJ?©iEfii^c 

}iSfii*5}tfe, lats^iae 5 8 vummm^f-^ thx 
wiMri. ctivLx-yx. mmiMm^fstQb i«. 
leii^ee 5 8 :S'#fe*#©6 5 7 

itCjCoT. X^^•-^:5^fi£lliXfiK*^WS^li'gSi^^^,ll 

'ga*?f ^ c i *Jr- # . iiticx.v^> i/xsna^s e 
6 1 (J. iBtf*©6 5 sti^h^mmm7'--^^^^m.e 
bi^ifxi^xms^'^s-'^mam^^h.fdmMT'-i'^m 

50 x.y^> if^xmici6» i,mm'sm-PAmmm=S:'if ^ 
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[0 0 30] HP^. immmT-i'^^'^mebiit. 

[ 0 0 3 1 ] ;iiC{c. ^ -t^ 3 > 

[ 0 0 3 2 ] =3 >jy-^(D:A:(DA#^«, -tc?:jija-r 
iuriaiEstis. :rLiimtiicm-r>xmm&mic. ± 

fc«^{c WfiJSiiSi^^ t©*7=>iut?yi * c <t «: 5 . 

tStSJPJlf'-if^S^Se 5 7«Ctet,>T, >3 
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V ©rStti MC^-r -5. X 4?S®{Cfc- W Se^»?iT^C i' 

Id j-'-y h©m«teJ:J>'=i'J^-*®BS$OJcjccvD 

fcj?£ttiia^^k©*7-'-'t'?:f'pfiSf ^ci*5-e*s<, ^0 
-c. ft^M/iT^-^'^^^se 5 7«, {'^f&^tiicmM 
'mmt<D=^7')\^K.myx. mm-wm^'f-'^ 6 5 6 
*>e>9iff snsiii«©<seM^*-c©i»tS(6«j%ii/Pf'- ^ 

i, '^©iffCiSiSe^Mf'-f 6 5 33!P?.i#e>n-2. 

20 [0 0 3 3 ] ||(g«:«S2(C^-r2 0 2©JP#=i 

V a 'J ^ ©^StSI 1 3 n/c^mjlS?:llil«c J: 0 23? 
to. C©|li|{cj:o-c^«)?,n/cfi)4Wjifi©fti^4A:*3 

6 5 7tC*3l>r7---7';Mfct-.5>*^ ififECr ?.MIKtc:g# 

iELT, ^mm^U'=xmmt^ixrc^mL<o^y')\' 

il^f}=iJ:blj?u. •e©af.■^,■cgcM*SWr(<^■5.•i7x^^ 1 
1 fe©^^^gMJ¥^fi-c. iBit^ge 5 8 idtmmmy' 

^^136 5 7 (cfct^r, i^Ahm.mvfcmim^^.ii 

ttmjm^mmT'- 4^ 6 5 6 ^mic L.-c±ia vtcsmm 
m^it<o^r}V(^u -5 xwfi>n^mmmt(D)m t * . 

riKi^WtcetlSL/. ±faA;^^©6 5 9 a *fflc>r±f2 
^M/¥i£{b©^7';i'^«:*t L/ -c^cTHgiE^ftl^ -5 c 

40 ®6 5 8(C43:. t^a°a•?x>'^© 1 Dm-^(>cmm^-\ixm& 
'i'x^N 1 t5tC:<t©)Sll«eE?S:i: DiE{i«c4j©K:L)^ctftli 

c 0 0 3 4 ] -g- ur, fiEMx^ta^ee 5 i «, latt 
#s 6 5 6 {c^gfi^? ntcBmm^i^^T'- xj%m 
mwy'-'Si^^^m bixm^vxmm^ixxizm^ 
S6 5 8 (ctssisnfcSJia'i'x^N i tfts©ecaiKiif'- 
^^mmb, c©§iffi$n/c^ji7'-d?«cotiTfett^ 

50 <fctJ*j5Si®S*aifc#fl|»iS©flS«:ot,>-c©«S<&tfi.^ 
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^(Dites^iBH^ise 7 zi^mrnxmrn^y"-^ tux 
6 1 2^®JSPr^c<^:(Ccfc^3^a5lle^iK:^^is^°D'^•x/^ 

^J:i5. ^xiiMm^se 5 1 \cm^^f\fc^ 5 0 
^^MXSliilffl>^'n^^A^i$:A:'J'r^rj-3j<-' K 

[0035] *A:±taa>J|]ffi(Djg!l§k:*5i^r«. ^Mx 

(DC PUXm&O fcm^f^r){,^xmmUfci!si. lo 

tfc±ME<DmMmm(fC^i>x^t. y^^'<v itmmo:>m^ 

(C-Dl^xmrnVfctii. LP (low pressure) CVDOCct 
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^^'>^^(DLP (low pressure) CV B^mxdt. 
-S, m4\ttC(DJ^^:^^^LP (low pressure) CVD^ 

a i Q c mm(D r - ^ ^umr ^ fc^i^cmm <d^^ 

[0 0 3 6] v^' •> ^^gX^^iil^ Lfc^ ^ tc, — 

j^itcj^^xmm^^^(DXJitrj:< . —mo^x-^o^m 

*€>o S4k:7S-rffii^4 0 UiLPCVD^MCT) 

—\^(Dmm<D^Xh'^ j:^^^(OmmiiLm:(fCj:^xm 

Lrj:l\ Of>^i^U:f)^^. L PC VD^gFqcD^x>'^^JK 

tLxmm^^(fcm-yXi^^^(Dx$>^o 

[0 0 3 7 ] fi^oTgcMXlM^tl^Se 5 1 iC*>O^Ttf 
^LPCVD^<itCcfc^JSj!SXgOiE;^'fefecDfiftiS«, M 
/lS5^^a«:i: oTSJ^? nrHiP^^^iif^- ^65 

30 6 i tlfcm 4 cfJCD^^EnT'^ $ 6 tj^CD^ ^ 

%m^<omm. (^x-^xi.^^f)^^f)^^mm'r^ctxn 

Lx^m^tifc^^-mmmm^^f^. j^y^^m<Dmm 

mnicmi^xmm\^mmiiLm(rc^:h^^(Dm^mmb. 
'e(Dmi)^:kt< rtixL^-ofcm^ffOtt. mm^fcmm^ 
^^tmmu. -^-ofg^B^tais^se 7 2^ms^-r^o 

6 5 6 i -S/p 

si^^mm^-^tux^f^r^. emmmr-^^ 

*^S6 5 7CCJ:€.MJl(D}feE«. MH^^mf^-df 

t L X^m ^ ntcm 5 U/c ^ ^ - ^ x y ^CD^iK^4S 
(Z)Mif^^:6i6. S^D°a'^xyA(Dgia{4^W:*5t:r'2>MJl 

so st^x,j^<D\ Dt. ^LxmmLfcmmmt^mm^ 
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to 0 3 8 ] =Rf*M«:fi. ifi-(Dmmx\ tifi--(D 
MJ?X2i©racD2 5ft<D$^D'?l•i'xy^«:•o(,»r> 
^5 0 l(D<fc'5«C*«/'d:J:bWiE^t?Jg|)f*f9i3^t:-2). 

(0 03 9] C®J;5JCL.rSSp°a■>x^^cDKil^^a 
TSCDW. ll6CDl^SSMJ5f=-^ie*i'X7^A6 5 7© 

«iter*So ^cfc. ^mjL^mm^me 5 1 it^sMJi 

7=- ^B^^gf 6 5 7 i W 1 0(D C P U K <fc o -C^fiS L/ 

> h a- ^ 6 i 3 S fcwig lo 

1 0 ZifihVVif^y ■tlM^i:.&A^tli>Ctictj: 
S. 

[0 040] i^CCC. 6 5 7 

ffl-C«x ^y^^m^ ( y ^Wtmm-Vfm L/C 

•5.. ■€■©l^Sfc;^!B^*5'5•I.-'^*:.^^srt^sn. cn*5x 

[004 1 ] ;X«CX •:» :yg;ffl<Dx 5^ > fi^iir^x 

#{CK. Mji^{t3> H3-^6 2 3, BZSix-yg^ 
>^C!>^7*«ltH-r€.X-^5=->4'*?,^,*^5! 6 2 4, 6 

2 4' i:&«LTlsS. :&Xv9^>i^g:<i (^g) fcs: 
W^nfcx .y^^i^^.^.^x^fS 2 4, 6 2 4' «, X 

i'i|i|^*x5fAJ^<ffli,»is,nri,>6. c(ox.v^>i/m 

**xire2 4. 6 2 4' «Cj;»)> SSfn'ix-'^eDiaS 

>d/cc«>&sS*5tBr*>6. Ltfe><sfeittcx5g^>^^S:^ 
ift-rs. :t->'>-Xv9^%ji^tf -^xOT. x-^g^>>^{i 
«:i9:SSn5x-v5^>i^ffl«. xt:.5^>m**x^f 
■ci^aistiax 9 9^>^^^»Jfiffi^ra^ttM^^s©*liim-c 
[0042] Xv3^>d/S{g«:laASnSS{n°a't7 

dsn) tt. ±(c^--cfcJ:5«:ieig^®6 
5 8{c«{S»?7*-:>ibT*Sffl43nt: IftltJfKMU 5d 
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6 6 1 {c^Wi^ n/cx V ^ > i'iiestu^is 6 7 o (cfc 

iSWe.*afcx^;5^>:y*?r5*xir6 2 4, 6 2 4* t?«l 
ttiSn^x^;9^> i''^^ *B#ra-CSiJ SC:i{CJ;fJx-;,5^> 
i^^fi©>>^aiiiC>!=t-r -S X 5^ > if^m. ( X f - > i^S: 
<i©iifm«J=&^-ri o©fg«rS)So ) ^*«{).5C<!: 
ifi-C^. iaiS*IS6 6 8«:«i^xv5l^>i'jia7^-4'<b 
UrtS^-r-So C©J: ^CCUr CPU;5i6tl^3n/cx 
?• > i^IfiUm^lS 6 6 Hi. #x ^ > i'^ii©«fe 

tmii<D^wi^. X i'iis^ai^^® 6 7 0 -c»tH 

S n €. X > i^-jl^C^-fbfc J: 0 IE L/ < -5. C i 

*i-c^«,. -g-LT. Sx-^9^>yg:{i«cs*jsu/ci£miliS 

:^zfU -(^^Vi^l^^tlfcmm^m 6 6 0 b tC^^S-^ S C 

iccio. x-v5=->5'xs©«s«ic®j^-r^c:<b*s-c 
*fcSx^rg^>ys;#ec*fjcc;u/csm«^*. x 

;;^>i^IfiM?I^®6 6 1*^6^-^ h-^-i'e 0 1 * 
/M^rx-jf->i*-Ifl l 0 7{C*jWS^#g¥=i> ^-a- 
5 6 2 1 *ifc»^©5fe©^x ?>i/|S^i©®^^§^«:3 

- h->.^• br, ^ c i,cmm:^tiftmi^m9tm<Dmti^ 

oft: «3 . c ©X 5» > ^'smcf^too K:*fe:^*sffinfcx 

[0043] i|gg»)iiUtc)&:S*5fc LJil¥^{b*siEffiK:t) 

*5orCi/j:t,»i, X-? 5^>yif^*B$Pfl©^fiitc{3:MJ¥a 
<b©^*i^«:M&o-rt,»sciK:ii.i.©-c, xi.g=->i/ 
ia;«©fii:*j^*«B^/cii,rt. "^(D^mmmmit 

fc, ti£o-CX-^g^>d/Xg©n'?,M*SS*±tf'S<tC^^S 

©SLIS^fe^tb-t-SC <t U*.-C#/<cti<tl,i5 C i-CAS„ 
L/A'L-Ajr^Je. x-^=i^>i^g:li«:iaASn-2.^fnOxyN 
©®Jl*5iEIffi«:f£^SC<t*i-C#S©t?, xy^>yx 

llMm^ae 6 Hi. §x ^> i^s:<l©t6:ti^ftt©^ 

X-^9^>i^iigS[m*e6 7 0-C@ai3*a^x -:, 
5^>i'iiS©^^b(cj:0+»K:Sa?:S< L-CiEU<l£ 
»-rSCi*s-C#. ^©telfeSi«WS©[6J±*«:S&3n/c 
^»*^-©M^g?:^Ji-r ^. C t iJiX'M i>. 
[0044] $ -TcmTi. X V 5=- > ^'S^i©:Ac# /iSLiei^rlSI 

mhct^-oi.^xmx.x'h. mm<omtifi3bi>^K. 

«. ■e©SLPl©*^ai«:t3:. i:'9^<©SSi?o'!7x>'N^^!i31 
i,Xisyh\^iPmWfiX^ti\.^ifi^ Xv^>d<Xgiai* 

^tc. Xv^>i5^fii©SLSI©«IB*s-et, ^jgWK 
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me 7 0T'®ai?n-5x.>^>d^iittcD^^tocj:«3+^ iq 
x^:;^>^^<icD^^*i^M mm) -r^cfc^tcL/ccD 

ti>^X't^o Mic. X"^^>>/XS1 0 7Cc*5t:rSgai 
[0 04 5 ] 5rx v^>^X|Il 0 7-C«. l^(D^ 

[0 046] Ctl^(D*rtJlJSII(D-^:x^fii-r*^x^:;^ 20 

^(0':?oc^^(^MLxmi^ii^rix^ x.>9^>^'i?is^m 
^-s 6 6 1 <ommT(^c h^x^y^iy ^mm.nm^^ 6 ? 

OCcaifi^^^. X'y^>>7'jig^ffi^©6 7 o-c^, 

^^^'^7. r^A S 5 7 <DtS(^jKJlf=^- :7 r Jl/ 6 

m^tii>. ^bX. x.y^>^32S»ai*^6 7 OtS. 
Mil^x^^5^>^<D*?.^.^ramT'5C<bCCJ:-or. X 

•>^>^ilg^f#^Ci:^^r^^e MCCCCDffl^. x^> 

^:77-<Jl/6 6 2*:>?><D{a<t#HSJ:bl5l/. x-,^>^^S 
li^^Sur-ecox y ^>^{i7t>5iEL< ais^nri^ 

7 3 CCX ^> ^x^^mf"- ^ i LTlS^-r-S <hS 

cc. X ^>yxiism^®6 6 1 (^mm^ tifcmfp^^ 
186 6 0 b cc^tkltx y ^>^j:m<DmM^ircm^ 

^«l¥n>ha--'^6 2 1 ^fct*-e-<D5\:CD§x>;r 
S1i<DS[®S:«:3> hP>--^6 2 3. 6 2 54C^M^tX 

'5^)lB*x -:;^>yXgMm^lS6 6 1 6C*65!>^Da6^ 

JflL.r*5<. EP-fe. x-y^>yigg»tB^S6 7 0«:*5 
i>r. X v^>^x^lr^i6^/cSi^[^xy^«:>rt•r-Sx 
V ^ > m^,D$ra?riiJHii t ^t>#r X 5^ > 

X::,^>^Xgaim^®6 6 1 CCfcl^TCtlsirSiEm'r-p 
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iEnxmm^smtbx{.^^i)\ ^fcktmn 

6 7 S^Cx ^^^^^-Xfi^mr^-^iOrMW-r^i^t 
iC. X ^ > t^'X^^tt^S 6 6 HCSIft $ n/c^^^ 
156 6 0 b CC^ii^Urx ^>^X^i(D^S^(cfl^ 

h '7-^5^6 0 l^^L.rx-:;^>^X|i(7) 
igfl|^r2> hci-5 6 2 1 ^/c«-ec[)5fecOSX'>^>^ 
K«OSiiiig:«a> hnv-^6 2 3. 6 2 5^jgMSn 

fcm.m^^m(Dmti^i9,^mti\^x^h^^. 

iEL<ater#^x^y^>^S:«^c^5m'SJ:^ 
^c. JSi3|^fflr3>hn-^^6 2 2^ffJ1®t^TfJUi^affl«: 
<fc^$Sfa*i'x^^cD^^^iS^S:&^Mt'^, MU^^'y ^ - ^ 

(omjEt^'^mtrnmixfcm^^. *^fD'5x>r^^^^s-rc 

2 2 br^&5iis^i^c<fc^ssa^x.^^©a83SiSK^ 
^wr^t^^. aiE>'^^^-^<D^iiE^fif^^i*r-5>x 

^^m^^ai. ^>^xfi^m^S6 6 i ^c:idCi 

> :5^^^1cDSS^i9:M :3 > h p ^ ^> ^i^m-r C <b ^ J: o 
[0 04 7] )^j::te. IBm^lge 6 3 CCfcigx 5=^>y^ 

30 miphwmxt^^ y -x>^jf L/cB$fia^©iiit^ft^ 

Mr^-^:^^tSSS?n. iait^©6 6 5CC{^&x^;;^>^ 
^« «: *s C:t -5 X 5^ > iJ/J^ X ^ 6 «^ ta 5 n X 

^ > mrafc J: c;fx ^ > ^mm^^m^^m 3 nr 

€>(Dr% X ^5^>^xiiism^g6 6 n^SASti^s^ 

PKllSDT, x»:;^>i^fffl*5cfcC/x.:;^>i5^^aSfe!K 

3t^'^feit.^m6 6 8 6c^ss^^nri^^t!c^x-^^>^^ 
-e-cr)^ffii^j^^rc^^x-^^>^^ffitc*fbxr^ 

Sx-^^>>/igrii^5^gx?sr't^:^7;^ff:t;-^^oc 
EP*a-r ^*MI&m*^<DSgS::'' P -fe X ^ inX 

l^^iDX\ xr;5^>yxgS«^S6 6 l«SA3n^ 
^fl »^ X > tc>^t U T 5 ti ^ X ^ > >/cDa® CD ^ U 

- Kk[£Drieit#S6 6 8^«M$nri^^«t^x-^ 

5^ > ^iiK7=^- 4 C <b tc J: r Sfjg:7*o-fe X 

^i}m^x$>^^^^^^(fCr>i^x^tm'r^cti)^X't. 

h^-^e 0 l*5<t:C/g{igf:3> ha-^6 2 1 * 
50 ifLxy ^-b'^'^v ^ii^ii^c^(cj:'oX. Mm^m 
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[0 048] iC^r. x-^^>>/^iitc«. x^:;5^> lO 
i^1/iM,'^:^^t^n^^P>tiXK>tj:K^^<OiA^:h. CCD* 

x^:;^>y^ffi^i, SAs^n^^p^p't^x^NCDasK^c 
mi:^xw^^ti^mmy'ri^z7.^^t mmm.xm'^ ^ 

s^?n^„ x«v^>ysgS[a^l9:6 7o«. x>^ 

r^f#$n^^S^n/cX';;^>^^BfP^;$:iatiffif:a> h 

ccDm»sn/cx^:;^>^^patc^LrKjf^^jf^ 

my'-^e 5 6:6:>e>±fBx-^^>y^ii{CK:A$n'5SS 20 

p°„'^ x^^cD^K:^^; Dfcx ^ > {^mwL^nm vxt^m 

6 6 8 Ccfi^x ^ > ^S® r^- ^ i b r 
i^^C. COltffl$n/cX':.^>>/jSS;0^e>x>^>:y 
BSra^&gfflL/. Sffl?nyfcX«,^>i5^^ffl:&4^ ':» h 
^6 0 l:Jd<fcC/^lig¥rJ>ha^5 6 2 l^r/htrx^:; 
5^>^SMCD$8igg:<i:3>ho-^6 2 3. 6 2 5tcr7 

^S6 6 x^:;^>^i^,c^.^:r-^7:^^;^j:C:»x^:/^>>^' 
^MCC^tUrt). tJ^X'^^^^tJ/iiS-r-:^ 6 6 8;&^6 

iJSH'r- 6 6 7 U T 30 

-^6 6 2ii:l:f^*r^cicc:<j:^r/ X';;5^>>/^#0[) 
«l;t;tfc^8^1^tl c (D^mfS:m^iBti^is 6 ? a ccx 

>^XgS£tI^©6 6 1 Cciag^n/c^Tn^^Ke 6 O b 

^Wimm^yvu-'y e 2 1 ^yc{jx.v5^>i/is:{i(^ci5 

X^^^>i>^XS^tS*g6 6 lK:*5CtSx^^^>>/ 40 
^{i<D^Kr«. X ^> ^ilS^Ui^g 6 7 0 

Mx-y^>t5^]ief'-ai*. x^^^>ysigyp-fe>^^ 

frT'^^x ^^^-C^J^fla U/c^:b<bx > ^>>/B$ra<b 
X ^ > ^^{icDI6fttm3&5C > -::»^SSiSffi x. 

6 6 1 (^h^i^mwim^iitxmmncDmmitt. x y ^> 

e^iiSS£ai¥K6 7 OTfiLffiSn^x-y^^yiSRCT)^ 50 
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^fcmttc. ^<DWim(DWjmm\i^x::fmxi>^tmmL. 
ccj: 0 ssd^p'^ xyx(c*f urni^ X ^ > ^ms^m 

tCti)iX^6. ^fc. x«;;^>yxil^^a^®6 6 1 
CC:foC:f-6^»r^l4^Xliit?fO$IJmi. x^y^l^^m^ 

niti^mi oxnaiti^:t,y^i^^mm(oBm«^tj: 

*JL.. ^»»f»5fe:^t)-l±T{l!i<Dx.v^>^^Sfflcc^jS:^ 
^O^^^C<b. T^M^S^SfflCDX^:; ^>^iSfitCD^fi!l 

(omU^n^^^(>c^ mi^-:>xmfjk'r^Ct(^J:K)^A 
^n^Saa"p'i?x>^^*;^ltitCJl:^s^>^ c <fc s^^j: < «l3^orx ^> 

[ 0 0 5 0 ] ^/c. X ^>t^'X|iMIM.^I36 6 1 ic^^ 
5^»r3ct^t*XSiitTCD$lJ|Bl«. x i^ilSStm 
^15 6 7 0 t7^ai ^ n^x ^ > e/ifgCO^rBTO^jr^Kl 

X y ^>^ms[f)mmr^mn^^i^. ^s^sncc^ 

•:;^>^^XflCD^Mfi^i6 (M^) tC^t>i±T. ^igx 

:^y^>^^xm(tcm<xm^^i^xm^a^x.j^^n 
m^<^mr^ct^^x^^. ^tc. s,y^>{/j:mm 
n^me 6 i^*ji^r. i^(^j«iif^--^6 5 si>^hmh 

n^mm^K x.y^Tiy^mmom^^^'y^-^^^wr 

6 7 3K:x^;;^>>/Xll^ll7^-^<bLT*Sff5r^<i:Jt 

. X v ^ > ^xssw^m 6 6 1 tcss s n/c^^ 
«gfri> hp^^e 2 1 ^/M.rx^>^>y^#©iajt 

gafin> hP--56 2 3, 6 2 sec:;' F^^'->' ^l/T 
66 1CC:toC>r. :r.y^:y^^j^(DM^^^^^-'^(iC-D 

i>x(D^Wijmmmkt. ^^mMshO:Lj^(omMt. 
<oBiPhmm'r^ct<tcj:'ox. aA^n^^p°D'i^x^^ 
[0 05 1 ] ^fc. s.y^>^xnmn^meG 1^*5 

xi^^ctf)mmhfcm^ifCit. m:iTx-:,^>^^« 

^-^^^mutj:{.mwm^m^xi>^m&^:^^^t^^ 
y^>^xm(^mm'r^o)^^io'{tx. ^WMmr^c 

<hk:i:oT. SA$t^'5>S^^a°^^xy^k:*tLr^^cx«^ 
^S6 6 1{C*5li-C. t5(^Silx-^6 5 8;&5e>f#iE>n 



25 

L> V h^-i^e 0 6 1 

« U -c*iW-r S c i tc J: f) -e-cDMK/ V y - =&s:«-r 

^©6 5 1«, *©i|^L/l^3l*E-'>'^J<-4'«CioTflJj?K 16 

«, COfe^X-y^-^^SSKSli-d^mr-SCi^if 
*/c. x-^5^>i^XS^m#m6 6 1«, 11^5 
*i/cM<?©f^i®ffl5ip^x i7'^fi©S$K>'~;^ - 4f 

b, *>LX'?g=->yi3:{|(Da^>'N"^y "5f^r^M6^ci/> 

KI^<ii5rJ8iruei©^K«. fiSMXIiStI#S6 5 1 20 

icy ^ - h- y i> vxmmiMm^^me 5 i tc*ji,>-c 

0 1 *ii:tf®:«ifflfa > I- o-^ 6 1 1 ^-ftij-CfSlMWm 

(c J: 0 -eoaji^N-^ ^ - ^ ^rs^r s c i *^-c# 

[00521 

ClfeigcDjail] :*:SB^«:J;tit*, x 9^ > ^ SiicD^g 

tt^-c^ i>nMk^mt i>. mc:^fm(^^nit, x^^ 

*iIWt3*afc^c6«> *S]llf!«:j(tL.-c^jS^cx5,3^>i5/ 
[02] *SIB«:^.S;^A5r4r^S)gxg{cffl(,>ie,*aS:5^ 
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[ma ) *fSBJ{c^^^e:^^^• ^^mx^ifcfflc^en^x 

imb] :^:|6BJ^c^s^^Mxs^cffl(,i6n*^^'•> ^mm 
fmm^x-oMm'f- 4f©«t#©i¥*iB*«=&^-ria-c* 

[lae] :$:|6|gK:^^^^Xg<i:x.;,?->i/X?Si©'» 
1 0 1 -SfejtXS. 1 0 2•■■X>'^••;; ^fijyiXS, 1 

0 3 -mm^mxm, i o 4 •• ut;?;:^ n^?pxfi. i 

0 5 -^pfeX?!, 1 0 6 -mmTM. 1 0 7 -x 

ifxm, 1 0 8 -^flgJPS'J^Xfl. 1 0 9 ■•• U 
i^>^ hSiJgtXS, 1 1 0 • ••fiSJKXIi©o°p®B]S*lW:^ 
7=- 1 1 1 • • • X > i^XS©D°nM pI5«K;^ f 

6 0 1 -Si^XT^AF^^^-rS^ h 
f. 6 1 l"-fiSJ!SS:«gf3> 6 12-ia 

iMSffl3>hD— 5. 6 1 3-®itl8«|3>hP- 

^> 6 1 4•••x>'^••:» 4»^:ti*xif, eis-t^ia: 
<g3>('a-5. 62 l "X-;,9^>;/^{i||a>ha 
6 22 - jeSlglfllaVhO-^, 62 3"t« 
5gl3:<i3> HD-v, 8 24, 62 4 '-X-^^^y 
.^*-tx^, 6 2 5 "Sii§Sffl=J> 6 5 

Oa. 6 59a. 6 6 0a -A*#®. 8 50 b. 6 

5 9 b, 6 60 b-^^#m. 6 5 1 -fiSMXIiMm 
^K. 6 5 2 •I9:«tt,@ - D^pHfiJSf'- ^Vr^J)^. 

6b3-mmM±^my'-^yr^}V, 6 5 4-^ 
3^f{=r-^r7 T-fJV. 6 5 5 --S!ii&SaJlite®7'-5' 

6 5 7 •••«csug/?7'- 6 5 8 -^mMm 

6 6 2 -mmim ■ o^iSfJ^f'- 5^ ^ y jU. 6 6 
3-mmU±^m^'-i'yr'{Jl'. 864 -SiiS^fr 
7"-^3;t-i';u. 6 65 •••Sit^aaSSgf^-^'. 6 

6 7"mmm^^mr~'$'yr'()\^, 6 7o-x-^ 
9">yjis^ttj^is. 6 6 8-tj(^x-;,5^>i/aa7^ 
-^J7T'f;K 6 7 2 •••fia^xesttf'-^'^T'f 

JI/. 6 7 3 • • x 9^ > i'Xg^lIf'- ^ 



(15) 



10-275753 



3. 



■ n 



.101 

,102 



^104 
.105 

>1W 



^109 



1 ] 
1 



J 



{02] 
(21 2 



202 3 »; - v a >:j^ K»y 



201 a!I^OJiytvi»i£i-J:* 



-103 




410 



m 5 



.108 



t 





S9 


^2 g 
P V hi 

















/ 1 \ 



,11 1 



27 



CEI3] 



[04] 
0 4 




0 so .100 



■ ( 
















■ 












JUL 


1 t 1 1 1 


1 1 1 1 I 


1 1 1 t 1 


1 1 1 1 1 


1 1 1 1 1 


i 



(16) 



10-275753 



m 6 




102 



107 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBITCS) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



